Abstract: Natural language query systems hide the complexity of the structured query. Usually, natural language processing is implemented in order to solve several problems such as information retrieval. However, due to complexity of natural language, problems such as natural language ambiguity remains unsolved. This issue becomes the area that remains subject to research. There are recent researches on semantic query formulation attempt to resolve ambiguous natural language by proposing difference disambiguation approaches. Most of disambiguation processes are either done manually or semiautomated. In the same vein, most of the recent systems solve the ambiguity by using external dictionary such as WordNet or by providing suggestion manually. This paper will explain the proposed statistical linguistics technique to solve the problem of ambiguity automatically. Some experiment has been done towards semantic ambiguous query using proposed method and it is proven increase the ability of information retrieval system to retrieve relevant documents.
INTRODUCTION
The exponential growth of document on the web has posed challenges of how the relevant information could be retrieved by ambiguity query. The popularity of the search engines has revolutionized the way people access and used information on the web. However, the popularity of search engines are threatened with the growth of information deposited on the web, couple with complex information needs of the users. Search engines rely on keyword search and as result cannot cope with problems such as natural language ambiguity and reference reconciliation. Keyword search leads to the retrieval of many irrelevant results, which may not be of the user's interest. Therefore, semantic web technology is introduced to overcome the shortcomings of these problem in search engines. Semantic web represents data into a RDF triple structured format that requires structured query in order to retrieve desired information. Ambiguous in natural language remains as a research issue in semantic formulation of natural language query. Recently, researches on semantic query formulation attempt to resolve natural language ambiguity by proposing different disambiguation approaches. Most of the disambiguation processes are either done manually or semi-automatically. The process engaging the user in disambiguation of ambiguous query may hectic and time consuming. Most of the current systems are using external dictionary such as WordNet. The disambiguation process is engaged the users with the manual suggestion which is mapped the concepts suggestion predicate to the disambiguated concept. This research attempted to represent the natural language query into Semantic Web. The data in Semantic Web is represented into Resource Description Framework (RDF) format. RDF is a W3C recommended language for representing data on semantic web. RDF uses ontology to represent data into triple, {Subject, Predicate, Object} form representation. This research implemented concept notation using n-gram which is a process to annotate several ontology concepts and add relationships between the concepts. These ontology concepts are stored and become a respiratory where is referred as a knowledge base. This paper describes the work on the semantic ambiguous query formulation that attempts to semantically formulate natural language query to triple format representation. The formulated triple is used to generate SPARQL to retrieve relevant concept from knowledge base. We proposed expansion in statistical linguistics technique to resolve ambiguity in natural language query in the process of transforming triple form. The proposed system was tested using Quran ontology published by Leeds University, United Kingdom. Leeds University's Quran ontology is compose of 300 important noun concepts identified from the Holy Quran and about 350 relationships that links the concepts. Whereas, the collection queries for the experiment is referred to Islamic Research Foundation Website. Finally, the experiment is evaluated in the scope of ability to retrieve relevant verses from holy Quran. The following section will discuss the related works on semantic query formulation in general and several triple formulation systems. This is followed by the implementation of the proposed formulation technique using statistical linguistics. This explanations will be placed in section 3. The analysis of the experiment will be discussed where its precision and recall percentage would be presented in section 4. Finally, some conclusion will be drawn together with recommendations on possible improvement especially the ability of the automated transformation of ambiguous natural language query into structured format and it will be placed in section 5.
2. RELATED WORK: SEMANTIC QUERY FORMULATION Number of researches focus on the area of query formulation [2] . Natural language query formulation can be done semantically in three approaches i.e. manual, semi-automated and automated. Manual formulation -the systems require the user to formulate manually his query by constructing a particular query language, such as SPARQL. Most of the manual semantic query formulation systems are in visual query formulation approach (VQF) [3] . VQF is a SPARQL query editor that allow user manually constructs a semantic query. It is requires user to participate in formulating the query based on sketching the query [4] . Semi-automated -involve interaction between computer and users in order to formulate the natural language query semantically [5] . There are two approached, firstly, the systems allow the users to either select the concepts or variables before query formulation [6] . Secondly, the users enter natural language query, then the system produce variables as a suggestion to the user to choose [7] . Instead of user engage with a complete semantic query formulation, the systems allowed user cooperating in the query formulation process. Automated -involves purely natural language query that formulated automatically by the system before pass the query to the system to retrieve the answer from knowledge base. Along the year 2005 until 2013, several systems have been developed such as CINDI [8] , ORAKEL [9] , QUICK [11] , QACID [12] , FREyA [13] , QASYO [14] , PowerAqua [15] , PERSON [16] , ONLI [17] , etc. Those systems were developed based on simple or single fragment queries and transformed unstructured query into SQL. The system used WordNet lexical database for the semantic matching. It is based on single fragment query. However, this research is focused on ambiguous query formulation using statistical linguistic technique towards complex fragment queries. The following section will discuss the implementation of automated semantic ambiguous query formulation.
DISAMBIGUATION OF NATURAL
LANGUAGE QUERY This sections discusses the proposed methodology, which is statistical linguistics technique to formulate the ambiguous natural language query. Formulated of natural language query will be matched against the knowledge base to retrieved relevant verses from the holy Quran. Statistical linguistics technique comprises of natural language processing and statistical learning approach using n-gram to semantically formulate natural language query to structured query. Each natural language query will be normalized to identify the concepts between the query and the knowledge base. The query normalization process involves tokenization of query, removing the stop words and lemmatization of the query. The system parsed the normalized query to part-of-speech tagger that performs some syntactic analyses of the query and assign part-of-speech to each word in the query. Those tagged tokens will be used by the system to automatically identify concepts and detect possible predicate for the concepts.
Tokens that are identified as a concept are stored in a container called as Concepts, e.g., messenger/NN. Meanwhile, tokens that are not identified as concept are stored in another container called as Predicates, e.g., have/VBP. The system uses the list of noun in Concept container as an input for the system to match between noun query token with the gazetteer list. Gazetteer list contains 300 noun concepts from the Leeds University Quran ontology. To handle the ambiguous query, where the system not able to identified the concept, this research applied query expansion [18] . This research implemented automated query expansion in concept identification using WordNet, and semantic parsing of questions based on rules, shared dependency parse trees between the query and the candidate answers [19] . In this case, the system does not just do syntactic matching but it is also looking at semantic similarity between potential query and ontology concepts in the Gazetteer list. The system automatically attempts to identify noun concepts from query tokens by matching any potential concepts or its synonyms against the Gazetteer list. Figure 1 shows the framework of query expansion approach to solve the ambiguous query in concept identification.
Fig.1: Query Expansion in Concept Identification
Although WordNet contains quite number of sufficiently common words but it does not cover for some special domain vocabulary like Quran domain. For this case, equivalent assertion is developed to enrich the query expansion. For example query token may express the word God, however in Quran, hadith and other Islamic resources refer God as Allah. The word Allah in WordNet is not a synonym of God. To deal with this, we used equivalent assertion capability of ontology to represent that Allah is equivalent to God in the knowledge base. Equivalent assertion in ontology is mechanisms, which enable use, represent one ontology concept to be equivalent to the other. This will enable the system to process any word or concept as long as have the same meaning. Therefore, users can input either Allah or God in his query but, the system recognizes any of the concepts and processed them as one. The relation equivalent is shown in figure 2. formulation, the task of concept identification has automatically generates subject and object out of query tokens and left with the remaining task of possible relationship between the identified concept (predicate). The system is able to automatically detect possible predicate (relation) that give the relationship between the subject and object. The operation of predicate detection involves the use of remaining query tokens to compute predicates using supervised learning approach using ngram maximum likelihood estimation. The system uses training set as an example to do likelihood estimation of possible predicate between identified concepts. Training set contains all possible triple relation for the identified concepts. For example, the system identified (Muhammad, Messenger, and God) as concepts and all possible triple relation is stored in the training set with three differences scenario as shown in Fig. 4 . The scenario of triple relations where the system learns to detect two or more relevant predicates based on user query, which the subject and object are identified concepts in the training set.
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Fig. 4: Triple Relation for Predicate Detection
The system will detect the relevant predicate by implementing n-gram maximum likelihood estimation model towards triple relations in the training set. The model estimate the probability of the predicate lexicon between the given concepts by computing the probability of a word w, from the query with the possible predicate h, or P(w|h). The system computes all tokens except identified concepts in the query with possible predicate in training set by implementing equation (1).
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The system do maximum likelihood estimation by computing the predicate lexicon in training set and normalizing the computation to be within the range of 0 and 1. The score of computation is normalized by computing n-gram probability of a word w n , and the previous word, w n-1 ,. The system continuous computed the n-gram c(w n-1 ,w n ) and normalized it by the sum of all the n-grams that share the same first word w n-1 as equation (2). (2) Finally, for this stage the proposed system produced the relevant triple relations which used to retrieve verses from holy Quran semantically.
EXPERIMENT AND RESULT
This section explains about the evaluation of the proposed statistical linguistics technique in semantic query formulation for verses retrieval of holy Quran. Statistic linguistics technique accept ambiguous and nonambiguous natural language query and semantically transform the query into structured query in order to facilitate knowledge retrieval of holy Quran. For ambiguous query, expansion of the query concept has been done to reduce the number of ambiguous query in formulating natural language query using proposed method. Table 1 shows the result of the experiment in ability of the query expansion method in resolving the problem of ambiguous query. The total of the ambiguous query for this experiment is 28 queries. The proposed methods in this article enhanced the result by solving the identified problems. In order to perform the experiment of the proposed system, Quran ontology was developed and applied. The Quran ontology was annotated and stored in Protégée ontology editor, which serve as knowledge base. A comprehensive evaluation was carried out by comparing the proposed methods with the method that was implemented in FREyA. The comparison is based on the relevance of the returned holy Quran verses. The effectiveness of semantically retrieved holy Quran verses was evaluated using precision and recall. The recall measured on how many of the relevant documents were retrieved. While, the precision is looking for how many of the retrieved documents were relevant. The measurements of the precision and recall are referred to returned corresponding verses. Table 2 shows the performance of the proposed method on natural language queries to retrieve relevant verses of holy Quran semantically. The experiment has been tested on 82 queries including 28 ambiguous queries. The result shown the precision and recall are 0.74 and 0.87 respectively. Whereas, FREyA shows the precision, 0.68 and 0.77 for recall. The increment of precision and recall is based on the ability of the proposed method to disambiguate the ambiguous query in concept identification.
CONCLUSION
The main purpose of this research is to resolve ambiguity in the query using query expansion in statistical linguistic technique during the implementation of semantic query formulation in order to retrieve relevant answers from the ontology of holy Quran. Quran ontology from University of Leeds was used as a test bed for this experiment. The idea of semantically formulating natural language query to structured query involve the transformation natural language into formal structured query language. Formal structured query language enables the retrieval of semantically structured data in RDF triple format. The experiment conducted in this research based on statistical linguistics technique to formulate natural language query to structure formal query language. To increase the ability of retrieval, the query expansion was implemented for ambiguous queries in statistical linguistics technique. The formulated query was used against knowledge base to retrieve relevant verses of holy Quran. The proposed method shows the overall result increased 6% and 10% respectively for the precision and recall. However, this research does not covered true/false question which is quite popular in Islamic related queries.
In our future work, we intended to look at the true/false and negation queries.
